INTRODUCTION
The importance of the dielectronic-recombination (DR) process as a major contributor to the ion balance in high-temperature plasmas has been known for many years [1] . However, measurements of DR cross sections have only been achieved within the past decade. The first measurements were made by Tanis et al. [2] of the analogous resonant transfer and excitation (RTE) process.
This was followed by experiments on DR using merged beams of electrons and ions [3 -5] . Recent RTE measurements have extended to heliumlike uranium [6] . Direct measurement of DR cross sections of highly charged ions have only been performed within the past few years [7 -9] .
In this experiment we examine dielectronic recombination of the hydrogenlike Ar' + ion. When a free electron collides with this ion it may transfer energy to the bound electron and be captured into an excited state. The total energy of the resulting doubly excited ion is above its ionization energy and may subsequently autoionize. Howev- er, if the system decays below its ionization energy through photon emission the dielectronic-recombination process is complete. These reactions have the form Ar' +(ls)+e~Ar' +(nln "l")-+Ar' (Isn'l')+hv .
This process is resonant in the energy of the free electron, E, :
where E(nln "I") is the binding energy of the twoelectron orbital nln "l".
Dielectronic-recombination cross sections on fewelectron ions have been measured using the Lawrence Livermore National Laboratory (LLNL) electron-beam ion trap (EBIT) through the analysis of x rays emitted as the doubly excited system decays to the ground state [10] .
In those studies, the cross sections for heliumlike nickel were obtained by normalizing the x-ray yield to the cross sections for radiative recombination. This was necessary because the number of ions in the trap and the current density of the electron beam were unknown. Ali et al. [11] have measured the DR cross sections for heliumlike argon using the electron-beam ion source (EBIS) at Kansas State University. In that study the current density was eliminated from the analysis by allowing the ion charge balance to reach equilibrium at the probe energy. They then eject the ions and obtain the relative chargestate balance through magnetic analysis of the resulti. ng beam. Normalization to the nonreso nant lithiumlike argon-electron impact-ionization cross section was used in order to obtain an absolute cross section.
EXPERIMENT
In the present study we use a method of ion extraction and detection similar to that of Ali et al. [11] . Highly charged ions can be extracted from the LLNL EBIT through the use of an ion extraction system that has recently been developed [12] . Detection and counting of these ions following charge-state separation allows a detailed inventory of the relative charge-state fractions within the trap. Through the analysis of these relative ion yields various electron-ion collision processes may be studied.
The operation of EBIT as a tool for x-ray studies of electron-ion interactions has been reported in detail [13, 14] . In this paper we report the measurement of these processes using EBIT in a mode similar Here cr, (E) is the total contribution of all the DR resonances at the experimental point c. The result of the fit is shown in Fig. 3, which [17] . In this work we included the contributions from intermediate 2ln'l' (2~n '~1 4, 1'~3 ) states. The contributions from high l states (l'~4) were estimated to be less than 1%. 
